Leonardo da Vinci described ( 1512-13) multiply 'layered' vortices that he postulated occurred in the proximal aorta. To demonstrate these, he constructed a glass model in which blood flow was simulated by grass seeds suspended in water. However, neither Leonardo nor twentieth century investigators could study these events in vivo. Here, 500 years after Leonardo's original observation, we use time-resolved magnetic resonance techniques to map aortic root blood flow using encoded threedimensional vector fields in a human subject. Leonardo proposed that vortices, effecting partial reverse flow in the proximal aorta, would aid closure of the aortic valve in diastole. Unaware of the circulation of blood, Leonardo also conjectured that the vortices played a role in dissipating its kinetic energy, depicting multiple vortices through the ascending aorta.
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To visualize flow haemodynamics in the aortic sinuses, a cardiovascular magnetic resonance acquisition was performed on a 3 Tesla system. A retrospective ECG-gated flow-sensitive gradient-echo pulse sequence was used with a velocity encoding of 1.4 m/s, a spatial resolution of 2.2 × 2 × 2 mm 3 and a temporal resolution of 40 ms. This technique allows interrogation of the complex blood flow patterns in the aortic root according to the phase of the cardiac cycle.
Here, we confirm in a human in vivo, that Leonardo's prediction of systolic flow vortices was accurate and that he provided a strikingly precise depiction of these vortices in proportion to the aortic root. However, the postulated secondary vortices do not occur in the normal aorta, where distal flow is laminar. 
